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[0 0 0 4] 
[0 0 0 5] 

A.D. Feinerman^ (J. Vac. Sci. Technol. A 10(4), p611, 1992) it, y T 

t^ii:?:F^t^ 0 s i lziz*yy*uyW£L*y7'u> tm^y^uytzm^ 

^-AAtaia-rsiWP&KW-So *fc, K.Y. Lee^ (J. Vac. Sci. Technol. B 
12(6), P 3425, 1994) fct, B«M&IWlt S i l/7^^#7X^l 

?0*7^-t?l/i/XSff||t6. Sasaki (J. Vac. Sci. Technol. 19 

, 963 (198D) i*isyxmnmwzm^&3&mMVT^yyx.;iuyxmmz 

LftWf&$:?$ijk't& 0 Chang^ (J. Vac. Sci. Technol. BIO, 2743 (1992) 

[0 0 0 6] 

L<fc 3 ^ t^II] 

[0 0 0 7] 

£>*Tt£ffi3 teiP£10/im-e& *K 80^m<7)^p^ 200 ,u mhf y ^ Tr@B $ tlT ^ -5 
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0«fcry*T»Ka*iT^6. ±*si t(ttram*2, *H««2i:Tm«3CDffi 

Sttt^JC100/BBl?S»-5„ ±li 1 ItfTSi 3 (Cf fi 0 [V] *P#:&JB £*<D 
_hJffAO«t»ra«S2tCtt- 1 0 0 0 [V] Sr. T#JC©tm*«2 (Ctt- 9 5 0 [V] 
SrBJJU-r*. f fcto-&»S*«ra«ffi£H:5 0 [V]t»»*. ±tii 

(D&^j:V. tf-Ag40^n, X 50 keV©«^ If- A £^;&09|ijJn{CAfJ 

*fflW&ff|P*fSi:LT. hAA fl SlAradJStTtC|!l)6-r«Cl 

[0 0 0 8] 

[0 0 0 9] 

mm & mm-? & fe a?) 

[0 0 10] 
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[0 0 1 1 ] 
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[0013] 
[»$©&*©«*»] 

tt*F3fc**7l/-f©#l?HT*-6. EI*, *£<i±, -tft-f*l»clSK©Wn# 
iv\|>. ££T4»IH««2fc^-;i/hM©lHW:ffilHJ»K:&«. =fc U < tiSfi^^ S: 

RfflBBn 7««jgj*atiTv^*. #?'JcDtp ISJS«2tt*4i-eh*350iKii©*gji*© 
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[0014] 
[0 0 1 5] 

RJf3 0 0 nm<oaft3|*6«|Rt5 (R2 (a)). V h -f D -fe ^ fc x y 
#CfC, ±lil LT^ n A/^$r-^tl-?tl50nm/lO ■KOjRj^7?Jti|«^if U 

(02 (b) ) 0 mzs i o 2 ^?: z(Dm*¥-2±mmuizx^y 

rt9--y>f't& (02 (c) ) . -fODflfc, «tt±fc*y*<o*iafcfc£ i/*;* 
±^ilt^SU-8 (MicroChem.co) BIJP 1 1 0 fi mlZfRm^Z* ft 

- hJt8 5°CT-3 0 * (PEB) SfJ^o »*S:*fi*Tf»» 

* (H2 (d) ) „ &Ki«jK«>oSK:,fc y, 

2 (e) ) . #C^T% SU8 U V * b t. K 4 0— «|5 £ WJg U SU8& - Jl 

K4 0>JPS«: 1 0 0 ittrnk-rs. JglC. «0>XgT?ffa: -5 J±««<7)JP3 0.5 a m 
£>Au£^*, (02 (f ) ) 0 * */*ffi;&3Ky>f * KSr/B^T 

^9b (^F0^) . 2 2%CDt h^^fjl/T^^-^Ah: Kn* 2/ K 

9 0 o Ct->'Jir>aS(Z);t>y^x^f >^$:flej 0 i^f^yit 
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y<n k ^ >r x v * y tr& iz m m l mit mmmjk nm^- m a » k m » & n t s i 

*S/>ytc,fc (02 (g) ) 0 

[0 0 16] 

*U ^^y*-jSlC<fey S iO 2 S50 n«a)ffajc^Kf -5. *JCtf»ra«S2ft * 
t>^-;i^K4 S:f^jH'rS»a)^^*fflCD««JKi:bT&6 5 0 nmOlfT'li 

, A*-->yts (03 (a) ) Q roD^. ^^*©»aiiftsuy^^/t* 

V-tydfv-S4^i:tSSU-8 (MicroChem.co) £/gt\ Rj?70/*mJC 
. h^U- h±8 51C1?3 Om Hftlft^-* (PEB) fefj^. 

•es^HSHftu * y*m<DffiMrt#->%mf8,-?z> (H3 (b) ) a mcm^ 

(c) ) 0 Slfejc, N-^^^tTn U K> (NMP) 4*T?SU- 8 l/^ h £pj 
g|U IPAtm ^?#->S:f§5 (03 (d) ) „ 

[0 0 17] 

mMty-jiF&m&iimzmi ^FS^^rmm^t^. ±tH02 ( g ) -e^isu 

/cTlS/ y-/i/ KtC, 03 (d) IM'^S* b 7c fgjiiiffi/ 2/ — ;i/ K 5: _LT3* L 
Tl±*f£ (04 (a) ) 0 4>fSim&2&K£:3r£lir*- (04 (b) ) 

*^Sffi2S«£3[£ii6ir^*Wtgh&£ 0 02 (g) TfPSUfe 

M«)±«*/2/->n/FS:±TafK:L/T£E»f5 (04 (c) ) 0 Z.?LX±m± 

ifi&m^n. wm^m^jv^n^uyx^m-t^ (04 (d) Q 

[0 0 18] 
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«3. S/-^/h*4tC0 [V]CD*fi&#;t, * NttS 2 3?!HC fct - 1 0 0 0 [V] 

5 o [v] zmnisz, stss&igtfs omx'&zt-r 

[0019] 

2^ (im«ffi2A, 2B) ICLifetJ, feSWi, rtlJW±C7)iS:®cf:r^«ffi$:82 
[0 0 2 0] 

p#»rtaft£±ti, t» ia««fi«i:tfT«ss:<»?tfe«2©*^^*t^ 

tt3< LT V^S r i: Sr#«i: f *. 
[0 0 2 1] 

H6fC;J3V*T\ «l©«^-3t**rU-f 1 0O#««»C»J5Sa*lfcBBPtt, « 

[0 0 2 2] 

*7Hios, (b) am 2 (Dm^yt^r v 4 i i fe-eti-etim^tJ-A© 
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i2^f 0 (cm, (Ajfcfiws^T^^MP&zm^igyjcfi^ftiaytcxw 

Sffl^bte (0° <= 0 < 180° ) £»0«bfc%>C!>-e»*. *BJg<3DPplH« 

TX0 (0 = N 8 )j (N : 0 <= N <180) i:*^*. (D) fcfcjejga>*ra 

««2<Z>*2t flWP0>BB#WlRO tfYffl^fftfc&oTiSy, r Y 0 ( 0 = N ° )j 
(N : 0 <= N <180) h*fBf 
[0 0 2 3] 

3C0afBffitCj:*l«, 06^1 CDS^^/'l'-f 1 0 tt, ^X0 (0=90 

D ) j , »2©«f-3t^*r u>f im rxe'(fl=o° ) j £&& 0 X0 (0 = 

90° ) U>XttX«*I«T©lf-.^JR*tt*«»y, X0 (0= 0° ) 

y*/jNS&ra«(0br-A#xe (0=0° ) i/>xsiat6t, ®j§^©fcf- 

^rojCDVA^tlC^^^J^^lK^t-^o M©HPC!)TtffiS:8 0 X 2 0 0 A 

m, tfi|a«S<Z)||BS 5 0 0 ix m. Bgn fcT y £ 6 0 0 m £: U X0 (0=90° 

) x© (0=o° ) com^^yxt^e o o /immLxm&Ltc 

jkrvj io, ii <D^n^ft<D^rsmMcD—ijizm&co- 1 o o o m 

, mij<D^mmm\Z- 9 5 0 [V] S:BIJlI-r5 0 ^tl(CA*f-r^«^^-A (50 kV 
-*^WAe>*ifev;i/^«^ U>XA^H3Eg-eS-5o iP^-TIIBP^&Je^i: it 

[0 0 2 4] 

BI9 tt«^3fc=?#<Z>3 f)4^»J5:^t D ^fttt±i*<D«2H««-e5*Lfc 
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xe (0= 90° ) t xe {e=o° ) »2a©)t?|az^ Mfc xe ( 
e = 45° ) t xe (e = 135° ) <z>yt^&=L-y hzmuLT. ftiflic^oTft 

4offla.r.y hSILT^S. 0 (9=45° ) U>XI,Ze= 135° ^Ifllp'gT*, x 
0(0 = 135° ) l/>Xli, 0= 45° #ftftT*^-AlK*tfU3£f#*>, SI, E 

K»ffl4 ^^©iKjfcf^M&^sr £ic&y, iIS«^-^-AggeT*«ffl 
$4xS^JKM*iEi/>Xi:^0!)#Mi:^^ o t£oTlS8<z>i 2 (c^-fi 3 & 

nfe („ >=3)©«ffiT'U>X$:*^L-rt;J;VN 0 
3fc^*a^y h©Rfct4oK:R&t"ffiR©N« (N>= fctfoTflBT?* U 

. WiEiRllOfflFefflKJSCTSlRSSItJt-rntf J:v>. 
[0 0 2 5] 

m^SftSie (*?fcr-A«3fe««) ©ni6««: si 1 

^•A©«BSaT'fe€>o #««S^aST?feS«^-®i50Hi* V- K501a, 

<V F501b, 7; ~ K501c^6fl||ftatl*. *V- K501a#&JMfS4xfcm : ? : tti'' 

'J y K501b, yj- K501c©f!3T-?DX;*-A#£:J£j£-f £ (J«T, ^©?nx 

•?>-9--U'>XT*&S MfM-T-ift 3^502 S^bt MIES^-ft ^503{C flfj*f $ ft 
5. fi^*f* : f-3l6^502«, ■etl-5-*l^3«c©B8P«S*^-fcSffi^U>X (7-f 
>^x^/l/>X) 521, 522"e*J«an*. JtIE*-?-Jfc=j**503tt*?-*ES©tt»IBf 
He SrttR^-tS ^Mtt^izE-r^o «iE«^-^^503T^$*i 

05_tKl*-y-aRESflfc «**?-3fc5**504M:. 1/>X541(543) fc 

»2«»U>X542(544)fc*»6«!*5Jif|85«|ft*^ , l/ y H^fllfiftStiS. 506(i«iE 
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xy\505$:«B LT. >tWAX(Z IS)^fpJ^ Z MB y <Z) ft tc^tfri5rfg& e -z 

[0 0 2 6] 

Hi 2tt*iEtt^3t^*503a)»jWS:BlW'rsH^fta. ffiIES^^503te 

>f:x~-/hLAU, X h y SAT?*|/«3ft£ a Efl2(B (A) itn^ffisoi 

W^&«iES^^503£M£EK (B) ttAA' BfrBH"e*&. TA-f^rb 
>f AAiiH 1 2 (A) tZB+*$lZ&&K&m<DMnWmm]EL<mW (8X8) 

»«a*i, fl8»an*«^bf-Aftnas[ (6 4*) ©^tr-Ajcda-r*. ^ 

9>*-TU>fBAttT^-^^r l^>f AA^fHStifcaiRCDW^lf-ASflgfJjc 

feW^U^XTU^ ■e*5«l«^Jtgft*Tl/-f LAI, &tf*2«^«5*#7U>fL 
A2-e*«;S*lSo 3*l&#«?3tt^*TU>fLAl f LA2tt±j*(Z)|gJfiWT3iW Ufe 

v hLAUtt^a<z>z#[«©«jcafe^ mtt\s>xyis'(LAi<Dm¥uyxt.m2 

9,^ Is > XT Is >f LA2<Z)ffi-?- U > >C i: o0Ht^f*ELS:i^t-5 o X, 
h yrt-Y U>fSAMu T^-^-V-7 U>f AAtB«{C*SKl«»ODMP«««aa 
ftTV^S. fit, U>fBAT*«[nIStlfelf-ASW*^ h^^-r 

i^>f SATjfiWrati, 7^>#-7 u>f<z>*JfWlc <fcoT#tf-^fflS!IJc, ^xaso 
5/\CD tr- A AW OON/OFFO^ y & a ft£ 0 

[0 0 2 7] 
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£tfX£Z> 0 

[0 0 2 8] 

. CCD, »§U&^'\yF\ Y>f^n7^^) <D$Lmis7s'rk>(D 

[0 0 2 9] 

jimmm^ cmnxmu. «*si«$o zmfeLx^z* ^mmioi^at. m 

zr>t: o rL-^ll0, 3*i6S:»g^Ar"e>f >h7^^h &*3l"t<5 D -#;i/X U T 
(LAN) 109£tf|x.£ o /ft* heS^*? A108H:, LAN109& 

[0 0 3 0] 

— 102~104&, SBt^fi<Z)rL-1f-i: UT0)^*fM8ig;* -#-<Z>S83gX 
mx$>£ 0 §gigXlil02~104ti, 2^JCM*55^-*-tC«'rsX»'X?*oT* 
&v*U [lf-a)^-^-(cM^^X» (Mill MXgMcox», tliffl^I 

"e&oTtj&V^ ^X»102— 104«(Ctt, «»0>S3e£SfilO6i:, 
■£*ifeS:*^T'>f > h^*^ h S:«SSf -5 n - *;i/X U T**y h?-^ (LAN 

) nit:, &mmm&io6<DmmwM*m.m?&mmmm£: utta h»is/^f 
Ai07fc*<88w-&jfiTv^ o #x«io2— io4tca8w&*ifc^^ hits^;* 5^107 
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It. #X«rt<BLANlll£X«<0^as*y h^-*T&S>r>*-*y M051C 
* -* *y M05£/rbT^>#*-l0l{(8IC7>tf;;* S^^^A108{CT ^-fe**^ 
-^^^T^i?X^fFpr^^oTVN^ 0 J|#[fttC&. M05£/rb 

#»3es*io6©w»«jas^-r^-r-*^«« (Mil h5^^»* 

h^xT^r 1 -*) *«f©V7h9a:T, £<DftWMR £ ^ > 

y-fflfr&S»«5Ii:*^§5c #X»102-104^/<>^-101^(Z)r^CO'T ; - 
#»M;J3itf#X»rt0>L ANlllT*<E>T : --#iifB&C& > >f *y h"??— « 

»JcfieMatiTv%^aM^n (TCP/IP) A^JBStis. fcfc, x*§ 

[0 0 3 1 ] 

t, se*n»$*y h &/rbT#x»c^^jg^s^ / >^< ^%ji^coi?ig^g 
tx»i:. mmm<Dmmmn(D^n?n(DKy#-<D^mzsxT& 

) ©«Jtx»"e*y, x»(3DKJt^>f >jctt#a^a J fe'x&fr-5»js««, 

"^ttffili: LT»>t3gfi202, U^* N#tg£|«203, «Kffl.aiS«204*^AS*l 
T^5o ftjSHl 4■T*tt^S^^gX^S201ttloe^SSv^TV^-5*^ *BBtt««<Z>X» 
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&mWz*y h C7-#ffc;StlTV\£ 0 X»rt(Z)#$S«ttL AN206T?ftJKa*lT 

-230a (»««»^-*-) <z)#*!itmtctt. *ti-rn« 

*&Lfc«#a>SJB«<3 i Sff«:-5 feA^dx^ Mfa*/*^ A211,221,231£fif x.. 
rtifettJiSfcbfcJ: -iiCfiS^-r-f^-xt^ffi* y h V-9<D#- h £ 

#ffi«O^>^-0)lffflS/^7 1 A211 > 221 f 231i:tt, ^gP**y h ? - #200T?S>5 

>r>*-*y h2oofe^ufeai»«^&swsi4:Tffla&#j«^nriB-e, sjs 

^ >f > <Z) ft; ih 5: m /h PS «J x. £ 3 1 # -6 0 
[0 0 3 2] 

v^-^x-x^^-f *;/i/>f .tic 

U-*tt, ffirffiSr#H8b*:#&, (401) , J/'J7W>A- (4 

02) /h^^/I/COft* (403) . #6£ B (404) , KftS (405) , (406) . 

Mmm (407) , ®i® (408) «0Dfllf*S:WH±CDA*3SBK:A*f *• A*£*l 

^-U>*«MB (410-412) S:|g35Ib, *X Is- * a CDS! JC tC 
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[0 0 3 3] 

W^&o 0 1 6 l^iftf/U n t x (Z) 7 o - i^t 0 

m&ffif (x^^y7) -T£ 0 tifXSi:tftxStt*ft-?ft#M<D8a 
&£*i£ 0 *fc!tfXgx©i:«xgx»fc<z>ra-efc. >f >*-**y h SsfcttWg 

[0 0 3 4] 

Hi 7tt±B^x/\^o^^(Z)#j(|il3&7n-S:^-r. x^y;/ll (1Mb) TMi 
#x/\<z>*®S:B[>ffc;Si2:£ 0 ^f^^l2 (CVD) T*l±#x/^SJc*ftiliIKS:J«; 
M-T^o X^^y^l3 (tS^^) •ett^x/NJtfcWffi&asaftcAoT^'tSa 
^t^^14 (>f T?B:tfx/\fc>f >r>«:fTt>&tfo X-5^:/15 (U^ 

^Ml) Ttt^x/NjctfjtfflSra^frs. *7^y:/l6 T*&±mMWL 
fc»3fc£SB*c J: o T ^ 0I»;tir- > & ?x/\tc£S#g^£ D *-r-y ^17 
CSlfc) ^tt»3fcLfctfx/\£33iflrts 0 v -718 (x>yf->^) Tte3R«L 
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3 3£}cj:ot, vx./\±K.£>s.K.mR**-> : &mm-r&. Mtftsts 
mcft^x^mftTrtj * <d %.m®. & \%± £ * & z. t art* s « . 

[0 0 3 5] 

[aw©**] 

[01] 

[02] 
[03] 
[04] 

««m±©«-&3?iS 6«U!t * 0 

[05] 

[06] 
[07] 

ff S © BB P * * £ «r o ft & * © & IB Jim £ it EB * 0 
[08] 

[09] 

«^3fc^©£ ?>{cS!l<DMii^-rs0 
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[010] 

[gll] 

v;i/5=- tf - A^!»ftSg©:£fls0 
CHI 2] 

mmm?* m& v> mm & sk h -r * 0 

[013] 
[014] 
[01 5] 

¥ X y U -Y _h © n. - if - y * - 7 1 - X £ ^ -f 0 
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